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Abstract
Background A quarter of United States (US) postpartum women still report unmet health care needs and health 
care unaffordability. We aimed to study associations between receipt of health insurance coverage and poverty 
status/receipt of government financial support and determine coverage gaps overall and by social factors among US 
postpartum women in poverty.

Methods This study design is a cross-sectional study using secondary data. We included women who gave birth 
within the last 12 months from 2019 American Community Survey Public Use Microdata Sample. Poverty was defined 
as having an income-to-poverty ratio of less than 100%. We explored Medicaid/government medical assistance 
gaps among women in poverty. To examine the associations between Medicaid/government medical assistance 
(exposures) and poverty/government financial support (outcomes), we used age-, race-, and multivariable-adjusted 
logistic regression models. We also evaluated the associations of state, race, citizenship status, or language other than 
English spoken at home (exposures) with receipt of Medicaid/government medical assistance (outcomes) among 
women in poverty through multivariable-adjusted logistic regression.

Results It was notable that 35.6% of US postpartum women in poverty did not have Medicaid/government medical 
assistance and only a small proportion received public assistance income (9.8%)/supplementary security income 
(3.1%). Women with Medicaid/government medical assistance, compared with those without the coverage, had 
statistically significantly higher odds of poverty [adjusted odds ratio (aOR): 3.15, 95% confidence interval (95% CI): 
2.85–3.48], having public assistance income (aOR: 24.52 [95% CI: 17.31–34.73]), or having supplementary security 
income (aOR: 4.22 [95% CI: 2.81–6.36]). Also, among postpartum women in poverty, women in states that had 
not expanded Medicaid, those of Asian or other race, non-US citizens, and those speaking another language had 
statistically significantly higher odds of not receiving Medicaid/government medical assistance [aORs (95% CIs): 2.93 
(2.55–3.37); 1.30 (1.04–1.63); 3.65 (3.05–4.38); and 2.08 (1.86–2.32), respectively].
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Background
The postpartum period, defined as up to 1 year after 
delivery [1], is of particular importance in maternal and 
child health. The Office of Disease Prevention and Health 
Promotion highlights the importance of postpartum 
preventive intervention or screening programs [2]. Spe-
cifically, such screening in postpartum women may help 
mothers to receive early diagnosis and management of 
pregnancy complications, such as hypertensive disorders 
of pregnancy or gestational diabetes, which may lead to 
reduction in risk of long-term cardiovascular diseases 
[3]. Ensuring health care for the poorest mothers and 
infants has been a policy goal in the United States (US) 
for decades [4]. To improve coverage and affordability 
of recommended health care services for postpartum 
women, health care policies were enacted and expanded, 
e.g., enactment of Medicaid in 1965, the great expansion 
of eligibility for its coverage of the expenses of postpar-
tum women in the 1980s, the Pregnancy Discrimination 
Act of 1978 (Pub. L. 95–555) [4], and the Patient Pro-
tection and Affordable Care Act (sometimes known as 
ACA, PPACA, or ‘Obamacare’) in 2010. These policies 
with subsidies benefited all reproductive-aged women 
living on low incomes by improving insurance coverage 
and reducing cost-related barriers to care [5, 6]. How-
ever, many women with low incomes still experienced 
unmet needs and transitions in health care insurance 
during the postpartum period [7, 8]. Between 2013 and 
2018, approximately a quarter of US postpartum women 
reported financial hardship, and postpartum women with 
lower incomes were less likely to afford health care than 
those with higher incomes [9]. Such insufficient medical 
access played a partial role in negative infant [10, 11] and 
maternal health outcomes [12–14]. In fact, the US lagged 
behind other high-income countries in terms of mater-
nal and infant health. In 2018, there were 17.4 maternal 
deaths for every 100,000 live births in the US, a ratio 
more than double that of most other rich nations [15], 
and in 2019, the US had the fifth worst infant mortality 
rate (5.8 deaths per 1,000 live births) among 36 OECD 
(Organisation for Economic Co-operation and Develop-
ment) countries, whose average rate is 3.8 [16].

Such high maternal and infant mortality rates raised 
several questions. How well were current policies for 
postpartum women in poverty operated? Did women 
with public health coverage receive government financial 

support as well? Thus, we sought to study whether post-
partum women in poverty have benefited from current 
health insurance coverage and received government 
financial support, and to further study coverage gaps in 
socially vulnerable groups in poverty, such as non-US 
citizens. We hypothesized that if governmental health 
policies are well implemented for postpartum women in 
poverty, the associations between receipt of public health 
insurance and poverty/government financial support 
would be significant. We also hypothesized that socially 
vulnerable postpartum women in poverty would have 
larger public health coverage gaps. Therefore, we exam-
ined the associations between health insurance cover-
age and poverty/government financial support. We also 
comprehensively studied the coverage gaps among post-
partum women in poverty as well as whether significant 
differences in public health coverage gaps existed among 
the poverty group stratified by race, citizenship status, 
language in use, and state (by Medicaid expansion status).

Methods
Study data and population
In this cross-sectional study, we used secondary data 
from the 2019 Public Use Microdata Sample (PUMS), 
a sample of full American Community Survey (ACS) 
microdata, which contains demographic and socioeco-
nomic features including incomes and health insurance 
and health coverages plans of individuals corresponding 
to approximately 1% of the US population [17]. Response 
rates of the 2019 ACS were very high at 86.0% for hous-
ing unit and at 90.9% for group quarters/persons [18]. 
Furthermore, ACS PUMS data are of very high-quality, 
given measures to control biases or errors [19]. In addi-
tion, to control measurement and processing error, ACS 
carefully monitored the work of interviewers, prepared 
field staff for their tasks, reinterviewed a sample of the 
households interviewed by computer-assisted personal 
interviewers, and imputed any remaining incomplete 
or inconsistent information in the collected data during 
the final content-editing phase [19]. To check if our ini-
tial study dataset was correctly downloaded and set up 
before conducting specific analyses, we compared our 
weighted frequencies and corresponding standard error 
(SE) with PUMS estimates for User Verification officially 
provided by the US Census Bureau together with the 
comparison of record counts (https://www.census.gov/

Conclusions Our results showed that the receipt of Medicaid/government medical assistance is significantly 
associated with poverty and having government financial support. However, postpartum women in poverty still had 
Medicaid/government medical assistance gaps, especially those who lived in states that had not expanded Medicaid, 
those of Asian or other races, non-US citizens, and other language speakers.
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programs-surveys/acs/microdata/documentation.2019.
html). The US data include Washington, DC and all 
states, but excludes Puerto Rico [17]. We restricted our 
initial dataset to self-identified women who have given 
birth to any children in the last 12 months. The study data 
were collected every day of the year 2019 [20] and ana-
lyzed between December, 2021 and May, 2022. Because 
most ACS PUMS responses were modified to protect 
confidentiality of the survey respondents, the publicly 
available, deidentified data used in this study was con-
sidered an exemption by the institutional review board 
of Indiana University and informed consent did not need 
to be obtained. This study followed the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) reporting guidelines.

Health insurance or health coverage plans
In this study, health insurance or health coverage plans 
encompassed: (1) Medicaid or medical assistance or 
any kind of government assistance for those with low 
incomes or a disability (hereinafter referred to as Med-
icaid or any kind of government medical assistance), (2) 
private health insurance, and (3) insurance through a 
current or former employer or union of the interviewee 
or a family member of the interviewee (hereinafter 
referred to as insurance through an employer/union). 
Medicaid or any kind of government medical assistance 
was considered public health coverage as a primary expo-
sure in the analyses of this study. Private health insurance 
was defined by integrating the following health insurance 
or coverage plan types: insurance through an employer/
union, insurance purchased directly from an insurance 
company by the respondent or another family member, 
and TRICARE or other military health care [21]. Insur-
ance through an employer/union was also individually 
examined in the analyses, separately from private health 
insurance.

Poverty status and other poverty-related outcomes
All questions on our outcomes specified a period cov-
ering the last 12 months [21]. Because ACS defined the 
income-to-poverty ratio as the Federal Poverty Level 
(FPL), we used income-to-poverty ratio to define pov-
erty status. Based on a poverty definition of the US Cen-
sus Bureau, we defined the poverty group as women with 
income-to-poverty ratio of less than 100%, and the non-
poverty group as women with income-to-poverty ratio 
of greater than or equal to 100% [22]. We also included 
continuous variables of income-to-poverty ratio, and 
total personal income, a sum added altogether with total 
amounts of various types of incomes. The total personal 
income values were converted to 2019 constant dollars 
to reflect inflation by using consumer price index [23]; 
The total personal income values were further adjusted 

to reflect state-level cost of living differentials using the 
average cost of living index by state [24]. Other poverty-
related outcomes were whether a postpartum woman 
had government financial support (i.e., public assistance 
income or supplemental security income). Specifically, 
public assistance income used interchangeably with 
cash public assistance included general assistance and 
Temporary Assistance to Needy Families and excludes 
separate payments received for hospital or other medical 
care (vendor payments) [21]. This did not include supple-
mental security income or noncash benefits such as food 
stamps [21]. Supplemental security income was a nation-
wide US assistance program administered by the Social 
Security Administration that guarantees a minimum level 
of income for needy aged, blind, or disabled individuals 
[21]. Poverty threshold-related information, survey ques-
tions for health insurance plans and incomes, and more 
detailed explanations on our outcomes were described in 
the Supplementary Material.

Social factors and state
We chose race, citizenship status, and language other 
than English spoken at home as social factors of interest 
for examination of populations more vulnerable to unin-
surance among postpartum women in poverty. For this 
examination, we classified citizenship status as non-US 
citizens vs. US citizens and race as Black/African Ameri-
can, American Indian/Alaska Native/Native Hawaiian/
Other Pacific Islander, Asian/some other race, two or 
more races vs. White; we were not able to further exam-
ine race with more detailed categories (e.g., non-Hispanic 
White, non-Hispanic Black etc.) due to the limited sam-
ple size. Non-US citizens were defined as non-citizens of 
the US or women born abroad of American parents, and 
US citizens were defined as US citizens by naturalization 
or women born in the US, in Puerto Rico, Guam, the US 
Virgin Islands, or the Northern Marianas. We further 
included a variable of “state” to determine whether Med-
icaid expansion is related to the larger coverage gaps. We 
categorized states (unexpanded vs. expanded) based on 
the states’ decisions about adopting the Medicaid expan-
sion as of January 1, 2019 [25]. The detailed list of Med-
icaid expansion states is presented in the Supplementary 
Material.

Statistical analysis
The ACS PUMS was a complex sample design with its 
weighting variables to represent the actual population 
[17]. We used PUMS weighting variables in all analy-
ses to calculate not only weighted estimates, but also 
accurate measures of uncertainty of the weighted esti-
mates (i.e., SEs). Specifically, we used the person’s weight 
(PWGTP) for generation of the statistics on individu-
als, and 80 replicate weights (PWGTP1 to PWGTP80) 

https://www.census.gov/programs-surveys/acs/microdata/documentation.2019.html
https://www.census.gov/programs-surveys/acs/microdata/documentation.2019.html
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for estimation of the SEs. To obtain the SE, we used 
a formula of successive difference replication SE [17]: √

V AR (x) =
√

4
80

∑80
r=1 (xr − x)2  (xr  is a rth replicate 

estimate, and x  is the full PUMS weighted estimate).
Continuous variables were presented as weighted mean 

(SE of mean) and categorical variables were presented 
as weighted frequency (weighted percentage) and SE of 
weighted frequency. We also compared survey-weighted 
proportions or means of demographic and socioeco-
nomic characteristics, considered as potential confound-
ing factors, between poverty and non-poverty groups 
using Rao-Scott chi-square tests or t-tests, from which 
we singled out the final covariates related to poverty sta-
tus. In terms of nativity, even though it was not statisti-
cally significant in the Rao-Scott chi-square test, we also 
included it for adjustment based on the literature [26, 
27]. Such selected covariates were used in our multivari-
able-adjusted logistic and linear regression models for 
adjustment.

To answer the questions – How well are current poli-
cies for postpartum women in poverty operated? Do 
women with public health coverage receive government 
financial support as well? – we examined the associations 
between Medicaid or any kind of government medi-
cal assistance (i.e., exposures – reference categories: no 
receipt of Medicaid or any kind of government medical 
assistance) and poverty status/government financial sup-
port (i.e., outcomes – reference categories: no poverty/no 
receipt of government financial support). For examina-
tion of each respective association, we utilized age- and 
race-adjusted logistic regression models as well as mul-
tivariable-adjusted logistic regression models, yielding 
adjusted odds ratios (aORs) and corresponding 95% con-
fidence intervals (95% CIs). In the multivariable-adjusted 
logistic regression models, in addition to age and race, 
we adjusted for potential confounding factors, including 
region, nativity, marital status, educational attainment, 
language other than English spoken at home, ambulatory 
difficulty, cognitive difficulty, disability, and employment 
status. Additionally, we also estimated relative risks of 
Medicaid or any kind of government medical assistance 
(Yes vs. No).

In order to answer the question – Which subgroups 
are most vulnerable to uninsurance among postpartum 
women in poverty? – we conducted stratified analyses 
according to state (Medicaid non-expanded states vs. 
expanded states), race (Black/African American, Ameri-
can Indian/Alaska Native/Native Hawaiian/Other Pacific 
Islander, Asian/some other race, and two or more races 
vs. White), citizenship status (non-US citizens vs. US 
citizens), and language used at home (other language 
vs. English only). We also explored whether associa-
tions between each such factor (i.e., exposures - refer-
ence categories: expanded states; White or Black/African 

American; US citizens; English only) and receipt of Med-
icaid or any kind of government medical assistance (i.e., 
outcomes - reference categories: having Medicaid or 
any kind of government medical assistance) are statisti-
cally significant and how strong they are by using mul-
tivariable-adjusted logistic regression models. Also, we 
calculated relative risks of state (Medicaid non-expanded 
states vs. expanded states), race (Black/African Ameri-
can, American Indian/Alaska Native/Native Hawaiian/
Other Pacific Islander, Asian/some other race, and two 
or more races vs. White), citizenship status (non-US citi-
zens vs. US citizens), and language used at home (other 
language vs. English only). Additionally, we analyzed 
each state’s Medicaid or any kind of government medical 
assistance gaps among those in poverty to acquire state-
by-state coverage gaps in conjunction with each state’s 
Medicaid expansion status.

Lastly, as supplementary analyses, we also examined 
the relationships between health insurance coverage 
(exposure) and each continuous variable of poverty sta-
tus, i.e., total person’s income and income-to-poverty 
ratio (outcomes); we conducted age- and race-adjusted 
and multivariable-adjusted linear regression, yielding 
adjusted coefficient (aβ) and corresponding 95% CI.

All analyses were conducted using SURVEY proce-
dures, provided for complex survey data, in SAS software 
(Unix 9.4; SAS Institute, Inc., Cary, North Carolina), and 
statistical significance was set at 2-tailed P values < 0.05. 
To adjust the P values from multiple testing for the same 
outcome variable, we applied the conservative Bonferroni 
correction method, which multiplied the raw P values by 
the number of tests [28].

Results
The study cohort included a total of 34,257 postpartum 
women, weighted to represent 3,839,270 women. 20.9% 
(802,594 postpartum women) lived in poverty during the 
postpartum period. The demographic and socioeconomic 
characteristics according to poverty status of the study 
population in the US are presented in Table 1. Black or 
African American women made up 24.8% of women in 
poverty but only 11.9% of women without poverty; White 
people represented 57.7% of women in poverty and 70.4% 
of women without poverty. Compared to women with-
out poverty, women in poverty were younger [mean (SE): 
28.5 (0.1) vs. 31.1 (0.04); range: 15–50 in both groups], 
more likely to be never married (59.2% vs. 20.1%), unem-
ployed (9.4% vs. 2.7%), and less educated (≥ Associate 
degree or Bachelor degree: 13.2% vs. 52.5%). Additionally, 
among the poverty group, only a small proportion had 
public assistance income (9.8%) or supplementary secu-
rity income (3.1%).

We examined the coverage gaps among women in pov-
erty as well as the associations between Medicaid or any 
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Poverty No poverty
Characteristics N (%) a SE b N (%) a SE b

Total Women 802,594 (20.9) 13,560 3,036,676 (79.1) 21,612
Agec(years) 28.5 (0.1) 31.1 (0.04)
Race
 White 463,466 (57.7) 10,575 2,136,986 (70.4) 19,328
 Black or African American 198,672 (24.8) 6899 362,135 (11.9) 8742
 American Indian, Alaska Native, or Native Hawaiian and Other Pacific Islander 16,744 (2.1) 1650 27,510 (0.9) 2210
 Asian or some other race 91,659 (11.4) 4609 409,849 (13.5) 9683
 Two or more races 32,053 (4.0) 2529 100,196 (3.3) 4469
Region
 Northeast 114,444 (14.3) 4806 480,572 (15.8) 9347
 Midwest 168,928 (21.0) 5719 649,350 (21.4) 10,651
 South 353,900 (44.1) 9191 1,146,184 (37.7) 12,404
 West 165,322 (20.6) 5805 760,570 (25.0) 9466
Nativity
 Native 643,252 (80.1) 12,484 2,461,811 (81.1) 20,687
 Foreign born 159,342 (19.9) 5398 574,865 (18.9) 11,390
Citizenship status
 Born in the US 628,554 (78.3) 12,106 2,405,622 (79.2) 19,625
 Born in Puerto Rico, Guam, the US Virgin Islands, or the Northern Marianas 9418 (1.2) 1471 17,919 (0.6) 1924
 Born abroad of American parent(s) 5280 (0.7) 936 38,270 (1.3) 3224
 US citizen by naturalization 34,952 (4.4) 2363 217,472 (7.2) 6228
 Not a citizen of the US 124,390 (15.5) 4856 357,393 (11.8) 9222
Marital status
 Now married, spouse present 181,177 (22.6) 6400 2,176,481 (71.7) 20,266
 Now married, spouse absent 41,996 (5.2) 3026 112,065 (3.7) 5574
 Widowed 5603 (0.7) 1077 7307 (0.2) 1053
 Divorced 61,996 (7.7) 3244 91,268 (3.0) 4138
 Separated 36,804 (4.6) 2623 40,252 (1.3) 3031
 Never married 475,018 (59.2) 10,527 609,303 (20.1) 10,253
Educational attainment
 Less than high school 191,452 (23.9) 6592 223,135 (7.3) 6800
 Regular high school diploma 254,041 (31.7) 7751 519,103 (17.1) 9814
 GED or alternative credential 42,648 (5.3) 2794 69,662 (2.3) 3300
 Some college, but no degree 207,914 (25.9) 6321 629,642 (20.7) 11,810
 Associate degree or Bachelor’s degree 95,653 (11.9) 4178 1,078,919 (35.5) 14,462
Master’s degree 8379 (1.0) 1248 383,487 (12.6) 7063
 Doctorate degree or Professional degree beyond a Bachelor’s degree 2507 (0.3) 594 132,728 (4.4) 4493
Language other than English spoken at home
 Yes, speaks another language 254,999 (31.8) 7912 858,681 (28.3) 12,749
Ambulatory difficulty, Yes 17,237 (2.1) 1605 23,229 (0.8) 2007
Cognitive difficulty, Yes 36,788 (4.6) 2604 51,806 (1.7) 2931
Disability, With a disability 69,872 (8.7) 3974 113,085 (3.7) 4385
Employment status
 Civilian employed, at work 240,554 (30.0) 8170 1,845,013 (60.8) 17,232
 Civilian employed, with a job but not at work 38,031 (4.7) 2776 237,998 (7.8) 7438
 Unemployed 75,135 (9.4) 4197 81,057 (2.7) 3537
 Armed forces, at work 330 (0.04) 188 10,766 (0.4) 1317
 Not in labor force 447,108 (55.8) 9408 858,078 (28.3) 11,173
 Armed forces, with a job but not at work 135 (0.005) 115
Incomed

Total person’s incomec, e(dollars) 5388.9 (118.6) 33592.0 (301.3)

Table 1 Comparisons of demographic and socioeconomic characteristics according to poverty status using Rao-Scott chi-square 
tests or t-tests f
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kind of government medical assistance and poverty sta-
tus/government financial support (Table  2). 35.6% did 
not receive Medicaid or any kind of government medi-
cal assistance. Postpartum women with Medicaid or any 
kind of government medical assistance had statistically 
significantly higher odds of poverty compared to those 
without coverage (aOR, 95% CI: 3.15, 2.85 ~ 3.48). Among 
those with Medicaid or any kind of government medi-
cal assistance, 87.7% and 96.3% did not receive public 
assistance income and supplementary security income, 
respectively. Those with Medicaid or any kind of gov-
ernment medical assistance had statistically significantly 

higher odds of having public assistance income and 
supplementary security income (aORs, 95% CIs: 23.37, 
16.49 ~ 33.12; 4.22, 2.81 ~ 6.36), compared with women 
who had neither. Relative risks of Medicaid or any kind of 
government medical assistance in multivariable adjusted 
models were also all statistically significant for each of 
outcomes (poverty, having public assistance income, and 
having supplementary security income) (Table 2).

In Table 3, we explore the coverage gaps in the poverty 
group stratified by state, race, citizenship status, and lan-
guage spoken at home as well as associations between 
state/race/citizenship/language and receipt of Medicaid 

Table 2 Associations between Medicaid or any kind of government medical assistance and poverty/government financial support 
using logistic regression

Poverty a Having public assistance 
income b

Having supplementary 
security income b

No Yes No Yes No Yes
Medicaid, medical assistance, or any kind of 
government-assistance
 Yes, n (%) 576,529 

(19.0)
516,525 
(64.4)

958,419 
(87.7)

134,635 (12.3) 1,052,931 
(96.3)

40,123 (3.7)

 No, n (%) 2,460,147 
(81.0)

286,069 
(35.6)

2,735,134 
(99.6)

11,082 (0.4) 2,737,920 
(99.7)

8296 (0.3)

Age and race adjusted model (Ref.: no) c

 Odds ratios Ref. 6.62 
(6.09 ~ 7.19)

Ref. 34.00 
(25.58 ~ 45.20)

Ref. 15.12 
(10.85 ~ 21.07)

 Relative risks Ref. 3.99 
(3.74 ~ 4.24)

Ref. 29.74 
(21.59 ~ 37.90)

Ref. 14.56 
(9.84 ~ 19.28)

Multivariable adjusted model (Ref.: no) c

 Odds ratios Ref. 3.15 
(2.85 ~ 3.48)

Ref. 24.52 
(17.31 ~ 34.73)

Ref. 4.22 
(2.81 ~ 6.36)

 Relative risks Ref. 2.88 
(2.44 ~ 3.32)

Ref. 20.68 
(13.53 ~ 27.84)

Ref. 4.07 
(2.50 ~ 5.65)

Note: Poverty (< 100%) vs. no poverty (≥ 100%) was defined according to income-to-poverty ratio. In this table, public health coverage is the exposure and poverty 
status/government financial support is the outcome of interest
a In multivariable adjusted logistic models, we adjusted age (continuous), race (White alone, Black or African American alone, American Indian, Alaska Native, or 
Native Hawaiian and Other Pacific Islander, Asian or some other race, two or more races), region (northeast, midwest, south, west), nativity (native, foreign born), 
marital status (now married spouse present, now married spouse absent, widowed, divorced, separated, never married), educational attainment (less than high 
school, regular high school diploma, GED or alternative credential, some college but no degree, associate degree or bachelor’s degree, master’s degree, doctorate 
degree or professional degree beyond a bachelor’s degree), language other than English spoken at home (yes speaks another language, no speaks only English), 
ambulatory difficulty (yes, no), cognitive difficulty (yes, no), disability (with a disability, without a disability), employment status (civilian employed at work, civilian 
employed with a job but not at work, unemployed, armed forces at work, not in labor force, armed forces with a job but not at work); b In multivariable adjusted 
logistic models, we excluded region and employment status and added class of worker (employee of a private for-profit company or business, or of an individual, 
for wages, salary, or commissions, employee of a private not-for-profit, tax-exempt, or charitable organization, local government employee, state government 
employee, federal government employee, self-employed in own not incorporated business professional practice or farm, self-employed in own incorporated 
business professional practice or farm, working without pay in family business or farm, unemployed and last worked 5 years ago or earlier or never worked) for 
covariate adjustment; c Values indicate adjusted odds ratios/relative risks (95% confidence intervals)

Poverty No poverty
Characteristics N (%) a SE b N (%) a SE b

Income-to-poverty ratioc(%) 43.0 (1.0) 333.0 (1.0)
Public assistance income, Yes 78,816 (9.8) 4168 66,901 (2.2) 3996
Supplementary security income, Yes 25,249 (3.1) 2185 23,170 (0.8) 2020
Abbreviation: N, number; SE, standard errors; GED, general educational development

Note: Poverty (< 100%) vs. no poverty (≥ 100%) was defined according to income-to-poverty ratio.
a Weighted frequency (weighted percentage); b Standard errors of weighted frequency; c Weighted mean (standard errors of mean); d Income variables were adjusted 
into 2019 constant dollars using inflation adjustment factor; e We adjusted the total personal income with the average cost of living index by state obtained from 
https://www.insure.com/cost-of-living-by-state.html; f All P values were < 0.0001, except for Nativity (P = 0.2147).

Table 1 (continued) 

https://www.insure.com/cost-of-living-by-state.html


Page 7 of 12Seo et al. BMC Public Health         (2023) 23:2200 

Ta
bl

e 
3 

As
so

ci
at

io
ns

 b
et

w
ee

n 
st

at
e/

ra
ce

/c
iti

ze
ns

hi
p/

la
ng

ua
ge

 a
nd

 M
ed

ic
ai

d 
or

 a
ny

 k
in

d 
of

 g
ov

er
nm

en
t m

ed
ic

al
 a

ss
ist

an
ce

 a
m

on
g 

po
st

pa
rt

um
 w

om
en

 in
 p

ov
er

ty
 u

sin
g 

lo
gi

st
ic

 re
gr

es
sio

n 
c

 
M

ed
ic

ai
d,

 m
ed

ic
al

 a
ss

is
ta

nc
e,

 o
r a

ny
 k

in
d 

of
 

go
ve

rn
m

en
t-

as
si

st
an

ce

Ye
s

N
o

St
at

e 
by

 st
at

us
 o

f M
ed

ic
ai

d 
ex

pa
ns

io
nd

 
N

ot
 e

xp
an

de
d,

 n
 (%

)
17

9,
52

4 
(5

1.
4)

16
9,

42
7 

(4
8.

6)

 
Ex

pa
nd

ed
, n

 (%
)

33
7,

00
1 

(7
4.

3)
11

6,
64

2 
(2

5.
7)

 
M

ul
tiv

ar
ia

bl
e 

ad
ju

st
ed

 m
od

el
 (R

ef
.: e

xp
an

de
d)

 a,
 b

O
dd

s r
at

io
s

Re
la

tiv
e r

isk
s

Re
f.

2.
93

 (2
.5

5 
~ 

3.
37

)
1.

18
 (0

.9
1 

~ 
1.

44
)

Ra
ce

 
Bl

ac
k 

or
 A

fri
ca

n 
Am

er
ic

an
, n

 (%
)

14
6,

75
7 

(7
3.

9)
51

,9
15

 (2
6.

1)

 
Am

er
ic

an
 In

di
an

, A
la

sk
a 

N
at

iv
e,

 o
r N

at
iv

e 
H

aw
ai

ia
n 

an
d 

O
th

er
 P

ac
ifi

c 
Isl

an
de

r, 
n 

(%
)

12
,0

92
 (7

2.
2)

46
52

 (2
7.

8)

 
As

ia
n 

or
 so

m
e 

ot
he

r r
ac

e,
 n

 (%
)

48
,0

60
 (5

2.
4)

43
,5

99
 (4

7.
6)

 
Tw

o 
or

 m
or

e 
ra

ce
s, 

n 
(%

)
21

,3
04

 (6
6.

5)
10

,7
49

 (3
3.

5)

 
W

hi
te

, n
 (%

)
28

8,
31

2 
(6

2.
2)

17
5,

15
4 

(3
7.

8)

 
M

ul
tiv

ar
ia

bl
e 

ad
ju

st
ed

 m
od

el
 (R

ef
.: W

hi
te

) a,
 b

O
dd

s r
at

io
s

Re
la

tiv
e r

isk
s

 
Bl

ac
k 

or
 A

fri
ca

n 
Am

er
ic

an
Re

f.
0.

60
 (0

.5
0 

~ 
0.

73
)

0.
92

 (0
.8

1 
~ 

1.
03

)

 
Am

er
ic

an
 In

di
an

, A
la

sk
a 

N
at

iv
e,

 o
r N

at
iv

e 
H

aw
ai

ia
n 

an
d 

O
th

er
 P

ac
ifi

c 
Isl

an
de

r
Re

f.
0.

68
 (0

.4
4 

~ 
1.

08
)

0.
94

 (0
.8

3 
~ 

1.
05

)

 
As

ia
n 

or
 so

m
e 

ot
he

r r
ac

e
Re

f.
1.

30
 (1

.0
4 

~ 
1.

63
)

1.
03

 (0
.9

8 
~ 

1.
09

)

 
Tw

o 
or

 M
or

e 
ra

ce
s

Re
f.

0.
94

 (0
.6

4 
~ 

1.
38

)
0.

99
 (0

.9
4 

~ 
1.

05
)

Ci
tiz

en
sh

ip
 st

at
us

e

 
N

on
-U

S 
ci

tiz
en

s, 
n 

(%
)

46
,4

51
 (3

5.
8)

83
,2

19
 (6

4.
2)

 
U

S 
ci

tiz
en

s, 
n 

(%
)

47
0,

07
4 

(6
9.

9)
20

2,
85

0 
(3

0.
1)

 
M

ul
tiv

ar
ia

bl
e 

ad
ju

st
ed

 m
od

el
 (R

ef
.: U

S 
ci

tiz
en

s)
 a,

 b
O

dd
s r

at
io

s
Re

la
tiv

e r
isk

s

Re
f.

3.
65

 
(3

.0
5 

~ 
4.

38
)

1.
14

 (0
.9

3 
~ 

1.
36

)

La
ng

ua
ge

 o
th

er
 th

an
 E

ng
lis

h 
sp

ok
en

 a
t h

om
e

 
Ye

s, 
sp

ea
ks

 a
no

th
er

 la
ng

ua
ge

, n
 (%

)
12

7,
36

2 
(4

9.
9)

12
7,

63
7 

(5
0.

1)

 
N

o,
 sp

ea
ks

 o
nl

y 
En

gl
ish

, n
 (%

)
38

9,
16

3 
(7

1.
1)

15
8,

43
2 

(2
8.

9)

 
M

ul
tiv

ar
ia

bl
e 

ad
ju

st
ed

 m
od

el
 (R

ef
.: n

o)
 a,

 b
O

dd
s r

at
io

s
Re

la
tiv

e r
isk

s

Re
f.

2.
08

 (1
.8

6 
~ 

2.
32

)
1.

10
 (0

.9
6 

~ 
1.

24
)

N
ot

e:
 P

ov
er

ty
 (<

 10
0%

) v
s.

 n
o 

po
ve

rt
y 

(≥
 10

0%
) w

as
 d

efi
ne

d 
ac

co
rd

in
g 

to
 in

co
m

e-
to

-p
ov

er
ty

 r
at

io
. I

n 
th

is
 t

ab
le

, s
ta

te
/r

ac
e/

ci
tiz

en
sh

ip
 s

ta
tu

s/
la

ng
ua

ge
 in

 u
se

 a
t h

om
e 

ar
e 

ex
po

su
re

s 
an

d 
pu

bl
ic

 h
ea

lth
 c

ov
er

ag
e/

M
ed

ic
ai

d,
 m

ed
ic

al
 a

ss
is

ta
nc

e,
 o

r a
ny

 
ki

nd
 o

f g
ov

er
nm

en
t-

as
si

st
an

ce
 a

re
 o

ut
co

m
es

 o
f i

nt
er

es
t

a  In
 a

ll 
m

ul
tiv

ar
ia

bl
e 

ad
ju

st
ed

 lo
gi

st
ic

 m
od

el
s,

 w
e 

ad
ju

st
ed

 a
ge

 (c
on

tin
uo

us
), 

m
ar

ita
l s

ta
tu

s (
no

w
 m

ar
rie

d 
sp

ou
se

 p
re

se
nt

, n
ow

 m
ar

rie
d 

sp
ou

se
 a

bs
en

t, 
w

id
ow

ed
, d

iv
or

ce
d,

 se
pa

ra
te

d,
 n

ev
er

 m
ar

rie
d)

, e
du

ca
tio

na
l a

tt
ai

nm
en

t (
le

ss
 th

an
 h

ig
h 

sc
ho

ol
, r

eg
ul

ar
 

hi
gh

 s
ch

oo
l d

ip
lo

m
a,

 G
ED

 o
r a

lte
rn

at
iv

e 
cr

ed
en

tia
l, 

so
m

e 
co

lle
ge

 b
ut

 n
o 

de
gr

ee
, a

ss
oc

ia
te

 d
eg

re
e 

or
 b

ac
he

lo
r’s

 d
eg

re
e,

 m
as

te
r’s

 d
eg

re
e,

 d
oc

to
ra

te
 d

eg
re

e 
or

 p
ro

fe
ss

io
na

l d
eg

re
e 

be
yo

nd
 a

 b
ac

he
lo

r’s
 d

eg
re

e)
, d

is
ab

ili
ty

 (w
ith

 a
 d

is
ab

ili
ty

, w
ith

ou
t a

 
di

sa
bi

lit
y)

, e
m

pl
oy

m
en

t s
ta

tu
s (

ci
vi

lia
n 

em
pl

oy
ed

 a
t w

or
k,

 c
iv

ili
an

 e
m

pl
oy

ed
 w

ith
 a

 jo
b 

bu
t n

ot
 a

t w
or

k,
 u

ne
m

pl
oy

ed
, a

rm
ed

 fo
rc

es
 a

t w
or

k,
 n

ot
 in

 la
bo

r f
or

ce
, a

rm
ed

 fo
rc

es
 w

ith
 a

 jo
b 

bu
t n

ot
 a

t w
or

k)
; b  V

al
ue

s i
nd

ic
at

e 
ad

ju
st

ed
 o

dd
s r

at
io

s/
re

la
tiv

e 
ris

ks
 

(9
5%

 c
on

fid
en

ce
 in

te
rv

al
s)

; c  In
 a

ll 
lo

gi
st

ic
 re

gr
es

si
on

 m
od

el
s,

 P
 v

al
ue

s w
er

e 
< 

0.
00

04
 a

ft
er

 c
on

se
rv

at
iv

e 
Bo

nf
er

ro
ni

 c
or

re
ct

io
n;

 d  W
e 

ca
te

go
riz

ed
 st

at
e 

as
 u

ne
xp

an
de

d 
st

at
es

 v
s.

 e
xp

an
de

d 
st

at
es

 b
as

ed
 o

n 
th

e 
st

at
es

’ d
ec

is
io

ns
 a

bo
ut

 a
do

pt
in

g 
th

e 
M

ed
ic

ai
d 

ex
pa

ns
io

n 
as

 o
f J

an
ua

ry
 1

, 2
01

9;
 e  N

on
-U

S 
ci

tiz
en

s w
er

e 
de

fin
ed

 a
s a

 c
iti

ze
n 

of
 th

e 
U

S 
or

 w
om

en
 b

or
n 

ab
ro

ad
 o

f A
m

er
ic

an
 p

ar
en

ts
 a

nd
 U

S-
ci

tiz
en

s w
er

e 
de

fin
ed

 a
s U

S 
ci

tiz
en

 b
y 

na
tu

ra
liz

at
io

n 
or

 w
om

en
 b

or
n 

in
 th

e 
U

S,
 P

ue
rt

o 
Ri

co
, G

ua
m

, t
he

 U
S 

Vi
rg

in
 

Is
la

nd
s,

 o
r t

he
 N

or
th

er
n 

M
ar

ia
na

s



Page 8 of 12Seo et al. BMC Public Health         (2023) 23:2200 

or any kind of government medical assistance. 48.6% of 
women who lived in Medicaid-unexpanded states, 47.6% 
of Asian or some other race, 64.2% of non-US citizens, 
and 50.1% of other language speakers did not have Med-
icaid or any kind of government medical assistance. In 
all multivariable-adjusted logistic regression models, P 
values were < 0.0004 after conservative Bonferroni cor-
rection. Women in unexpanded states, of Asian or some 
other race, non-US citizens, and those speaking another 
language had statistically significantly higher odds of not 
receiving Medicaid or any kind of government medi-
cal assistance (aORs, 95% CIs: 2.93, 2.55 ~ 3.37; 1.30, 
1.04 ~ 1.63; 3.65, 3.05 ~ 4.38; 2.08, 1.86 ~ 2.32). Similar cov-
erage gaps and association patterns were observed in the 
analyses for Medicaid or any other kind of government 
medical assistance. Relative risks of state, race, citizen 
status, and language other than English spoken at home 
were not statistically significant for Medicaid or any kind 
of government medical assistance (Table 3).

Supplementary Table  1 were shown with the results 
of gaps in Medicaid or any kind of government medical 
assistance by state among poverty group. Of 19 Medic-
aid-unexpanded states, 14 (as of 1 January 2019) showed 
greater-than-average coverage gaps. On the other hand, 
of a total of 32 expanded states, 3 showed greater-than-
average gaps in Medicaid or any kind of government 
medical assistance.

We also characterize associations between private 
health coverage and poverty/government financial sup-
port in Supplementary Table  2. In contrast to post-
partum women with public health coverage, those 
with private health insurance or insurance through 
an employer/union were significantly less likely to live 
in poverty than other women (aORs, 95% CIs: 0.21, 
0.19 ~ 0.23; 0.21, 0.19 ~ 0.23). Also, women with private 
health insurance or insurance through an employer/
union showed significantly lower odds of having gov-
ernment financial support compared to women without 
those types of insurance. In Supplementary Tables 3, for 
the relationships between health insurance coverage and 
continuous endpoints of poverty level, all the relationship 
patterns were consistent with the associations between 
health insurance coverage and poverty status from the 
logistic regression models.

Discussion
Our results based on 2019 national representative survey 
data showed a high prevalence of poverty among post-
partum women in the US. The evident positive associa-
tion (from logistic regression) and positive relationship 
(from linear regression) between Medicaid or any kind of 
government medical assistance and poverty showed that 
on the average, health coverage policies were well imple-
mented to some degree. Our data also showed that many 

US postpartum women in poverty still did not have Med-
icaid or any kind of government medical assistance and 
government financial support. The positive associations 
(from logistic regression) between each socially vulner-
able factor/Medicaid-unexpanded state and no receipt of 
Medicaid or any kind of government medical assistance 
indicated that such public health coverage gaps were 
more likely among postpartum women in poverty who 
are Asian or some other race (other than White, Black/
African American, American Indian/Alaska Native/
Native Hawaiian/Other Pacific Islander, or mixed races), 
who were not US citizens, spoke some language other 
than English at home, or lived in states that did not adopt 
Medicaid expansion.

The poverty rate among postpartum women in our 
study was approximately 10% higher than in the overall 
population, according to annual poverty reports by the 
US Census Bureau in which the poverty rate was calcu-
lated as we did, in 2019 [22]. Furthermore, the official US 
poverty rate in 2020 increased up 1.0% point beyond the 
rate in 2019 [29], which might be attributable to the coro-
navirus pandemic [30]. Such increases in the number of 
the poor among the overall population might also imply 
an increase in the number of postpartum women in pov-
erty. In fact, the recent scoping review found that moth-
ers with children were more likely to suffer from job and 
financial insecurity compared to both men and women 
without children during the pandemic [31]. Single moth-
ers in particular suffered from food insecurity more than 
others during this period [31]. The pandemic-induced 
recession led to obvious financial hardship in many 
households [29, 30]. Offering timely postpartum health 
services to mothers was critical for their overall health 
[32]. Our findings from examining the implementation 
status of health insurance coverage are valuable in terms 
of identifying unmet needs and actual gaps in health and 
domestic income among postpartum women in poverty.

As expected, Medicaid or any kind of government med-
ical assistance were positively associated with poverty. 
Since the Affordable Care Act (ACA) expanded Medicaid 
to cover all adults with income below 138% of the FPL, 
and we defined poverty among postpartum women as 
being below 100% of FPL in our study, the evident posi-
tive correlations found in our study could be interpreted 
as natural results and supportive evidence that on the 
average, health coverage policies were well implemented 
to some degree. We also observed strong positive asso-
ciations of Medicaid or any kind of government medical 
assistance with government financial support. Notably, 
the magnitude of estimate for the association of Medic-
aid or any kind of government medical assistance with 
public assistance income was more than 7 times higher 
than that with poverty status. This might indicate that 
the recipients of public assistance were far more likely 
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to be in poverty that included financial hardship related 
to not just health care costs but also social determinants 
of health, such as housing and food insecurity [33, 34]. 
However, although cash public assistance might play 
a major role in bridging the gaps in the social determi-
nants of health aside from health care access among poor 
postpartum women, our data showed that a very low 
proportion of them received public assistance income. 
In another study, postpartum women insured by Med-
icaid reported general financial stress, such as concerns 
about paying monthly utility bills and housing expenses, 
and financial hardship leading to unmet needs for medi-
cal indirect costs and living expenses (e.g., paid parental 
leave and paid time off work due to medical encounters), 
although they were largely shielded from out-of-pocket 
costs for health care [9]. Accordingly, comprehensive 
public assistance programs should be made more avail-
able to postpartum women in poverty, thereby improving 
the economic resilience of needy households and alleviat-
ing adverse birth outcomes [33, 35].

We found that around 35% of postpartum women 
in poverty were uninsured, with Medicaid or any kind 
of government medical assistance. Our data also dem-
onstrated larger gaps in Medicaid-unexpanded states 
than in unexpanded states. Such high uninsurance rates 
were also found in other studies during the post-ACA 
Medicaid expansion period (2015 to 2017) [8, 36]. The 
noncontinuous postpartum insurance rate was 47.5% 
in expansion states and 57.5% in non-expansion states 
among women with low incomes [8]. The rate of health 
insurance disruption among women was 33.9% from pre-
conception to postpartum [36]. Given the gap in uninsur-
ance rates between expansion and nonexpansion states, 
the adoption status of Medicaid expansion could be one 
factor contributing to such coverage gaps. In fact, Med-
icaid eligibility of states without expanded Medicaid pro-
grams was quite limited, offering health coverage only 
to families with FPL < 41% and even considering child-
less ineligible for it [37]. Thus, postpartum women with 
household incomes between 41% and 100% of FPL in 
unexpanded states were left uninsured without any pub-
lic subsidies because not just the state would not provide 
Medicaid but the ACA neither gave financial assistance 
for other coverage only available to people with house-
hold incomes of 100 to 400% of FPL [38]. However, it 
has been shown that adoption of the Medicaid expan-
sion improved postpartum insurance continuity for 
poor women [8], and insurance continuity is a prereq-
uisite for continuous access to high-quality health care 
for poor postpartum women [39]. Also, previous studies 
reported that Medicaid expansions were associated with 
improved early prenatal care and reduction in adverse 
birth outcomes [40, 41], and led to improvement in men-
tal health, and reduction in psychological distress among 

low-income parents [42, 43]. Another possible contribu-
tor to health insurance coverage gaps might be changes 
in insurance coverage over time, called “churning”, such 
as Medicaid-uninsured churn or Medicaid-private churn 
during the postpartum period. Medicaid-private churn 
describes the temporary loss of health coverage in which 
Medicaid enrollees disenroll and then enroll in private 
health coverage within a short period of time. Medicaid-
uninsured churn indicates the loss of health coverage 
after Medicaid enrollees disenroll. One previous study [8] 
found that almost 50% of the decrease in Medicaid-unin-
sured churn was counterbalanced by Medicaid-private 
churn in states that expanded Medicaid. Such churning 
was known to bring about adverse consequences because 
of varying insurance benefits and provider networks 
across coverage types [44] and changing the actual pro-
vider [45]. Overall, further improved policies targeting 
potential contributing factors, such as Medicaid expan-
sions and postpartum insurance churn, would be needed 
to effectively close those coverage gaps and thus improve 
maternal and infant health across the country.

Our data also showed that among postpartum women 
in poverty, compared to their White counterparts, 
women of Asian or some other race had higher rates 
of public health uninsurance, and women who spoke 
a language other than English at home showed higher 
uninsurance rates than those who spoke only English 
at home. Similarly, another study also reported that 
Hispanic, Spanish-speaking women comprised almost 
two-thirds of continuously uninsured women, implying 
enrollment hurdles related to legal immigration status 
[46]. However, as the pandemic worsened dispropor-
tionate race-related health risks during pregnancy [47], 
health insurance models should be developed to close 
the health gaps between races. Our study also showed 
that postpartum women in poverty without US citizen-
ship had significantly higher rates of public health unin-
surance compared with other groups who were citizens. 
In fact, in 2019, noncitizens, including lawfully present 
and undocumented immigrants, were significantly more 
likely to be uninsured than citizens [48]. Moreover, the 
pandemic likely contributed to a decrease in Medicaid or 
any kind of government medical assistance among immi-
grant families [49]. In this regard, improved strategies 
regarding insurance eligibility for non-US citizens might 
be needed to minimize the barriers in this group.

Our study has several strengths. First, our data came 
from a nationwide survey based on a high-quality com-
plex sampling design that controlled coverage, measure-
ment, and processing errors, and we further performed 
user verification processes to accurately analyze the 
complex data, ensuring the accuracy and quality of our 
findings. Second, this survey collected multiple variables 
related to poverty status, which enabled us to conduct 
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more reliable analyses by adjusting for potential con-
founding factors. Third, our study investigated state-by-
state coverage gaps matching their Medicaid expansion 
status and examined the association between unex-
panded status and lack of receipt of Medicaid or any kind 
of government medical assistance using all state data. 
This was the first nationwide investigation on the asso-
ciation, since most previous studies collected data from 
only several states and explored the impact of Medic-
aid expansion on health care access [50–52]. We also 
acknowledged several limitations. First, due to lack of rel-
evant data, we were not able to examine the direct impact 
of uninsurance on maternal and infant health outcomes 
or the causes of uninsurance. However, we confirmed 
coverage gaps and correlation patterns in the US data, 
which may generate hypotheses for future studies. Sec-
ond, we were not able to explore patterns of health insur-
ance coverage churn due to the cross-sectional study 
design. However, we did identify the coverage status at 
one time point, which will provide evidence for future 
longitudinal study to better address this topic. Third, 
because of the lack of information on specific dates of 
birth and receipts of insurance/coverage plans and lon-
gitudinal coverage information, we could not determine 
how many prepartum women were not covered by Med-
icaid despite their eligibility during the prenatal or labor 
and delivery period, which warrants further investiga-
tion on such specific coverage gaps in future studies. 
Lastly, the ACS sample was selected from all counties 
and county-equivalents in the 50 states using a validated 
two-phase, two-stage sample design. However, due to the 
nature of survey data and the sampling process, we could 
not completely avoid some errors, such as sampling and 
non-sampling errors, which may introduce bias.

Conclusions
In summary, our results showed that the receipt of Med-
icaid or any kind of government medical assistance is 
significantly associated with poverty and having govern-
ment financial support. However, there were still large 
gaps in Medicaid or any kind of government medical 
assistance among postpartum women in poverty, which 
indicates that despite improvements, current health 
insurance–related policies did not yet fully address issues 
affecting postpartum women who live in poverty. Specifi-
cally, among postpartum women in poverty, those living 
in unexpanded states, those of Asian or some other race 
(other than White, Black/African American, American 
Indian/Alaska Native/Native Hawaiian/Other Pacific 
Islander, or mixed races), non-US citizens, or those who 
spoke a language other than English at home were likely 
to have greater gaps in Medicaid or any kind of govern-
ment medical assistance.
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especially the socially vulnerable women.
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